The theory of Battisti and Clarke (1982) to calculate analytically barotropic tidal currents across 'smooth' continental margin topography is shown to be valid near shore on 'nonsmooth' continental shelves. The theory includes longshore gradients and friction and produces formulae easily evaluated with coastal sea level data. The tidal currents across three such shelves (West Florida, south of Long Island, and Vancouver Island) are calculated and compared with those observed.
INTRODUCTION
In a previous paper (Battisti and Clarke [ 1982] , hereinafter referred to as I), the authors presented analytic models for accurately calculating barotropic tidal currents across 'smooth' continental margin topography (i.e., where longshore variations in coastline and topography are on a much larger scale than the width of the continental shelf). In a test of the models, the M2 tidal currents were calculated at locations off the east and west coasts of the United States.
Where measurements were available for comparison, the calculated M2 currents were in good agreement with those measured.
The key assumption in deriving the models is that the continental margin topography is 'smooth.' Mathematically, the smooth margin approximation can be stated as
Ilia
<< 1
where a is the distance offshore to the shelf break and the complex function I is defined by il--%/n (2)
In (2),/2 = _ 1, TI is the deviation of the sea surface from its undisturbed level, and the subscript y denotes differentiation alongshore. If x is defined as the distance from the coast, to order (lx), I is independent of x; I is consequently easily evaluated from coastal sea level data [see Clarke and Bat- 
where u, v, f, g, rB, p, and H are the offshore and longshore velocities, the Coriolis parameter, the acceleration due to gravity, the bottom stress, the •ater density, and the depth, respectively. The subscripts x, y, and t denote differentiation with respect to the spatial coordinates and time. The coordinate axis is chosen so the origin is centered at the coast.
Model I
Integrating the continuity equation (5) Note that in deriving (9) and (11a) it was effectively assumed that u > v, this assumption enabling us to proceed from (6) to (7). However, such an assumption is not always The error in (12) and (13) The current magnitudes are in m/s, E is the ellipticity (defined in the text), qb is the angle of the maximum current relative to the +x axis, and tot is the time after high water of maximum current. The values in parenthesis are the observed currents reported by the referenced source. The dagger denotes the use of (9) and (11a) to calculate currents, otherwise (12) and (13) In conclusion, it should be noted that particular care is required in calculating I for semidiurnal and diurnal tides above the critical latitudes where shelf waves may exist. These shelf waves generally have a longshore scale of 0(100 km) and a relatively small sea surface signal. Therefore, to estimate accurately I coastal tidal stations must be close enough together so that noise can be eliminated from the sea level signal and aliasing problems can be avoided.
